FGFR1 function at the earliest stages of mouse limb development plays an indispensable role in subsequent autopod morphogenesis.
Fibroblast growth factors (FGFs) and their receptors have been implicated in limb development. However, because of early post-implantation lethality associated with fibroblast growth factor receptor 1 (FGFR1) deficiency, the role of this receptor in limb development remains elusive. To overcome embryonic lethality, we have performed a conditional knockout of Fgfr1 using the Cre-LoxP approach. We show that Cre-mediated deletion of Fgfr1 in limb mesenchyme, beginning at a time point slightly after the first sign of initial budding, primarily affects formation of the first one or two digits. In contrast, deletion of Fgfr1 at an earlier stage, prior to thickening of limb mesenchyme, results in more severe defects, characterized by malformation of the AER, diminished Shh expression and the absence of the majority of the autopod skeletal elements. We show that FGFR1 deficiency does not affect cell proliferation. Instead, it triggers cell death and leads to alterations in expression of a number of genes involved in apoptosis and digit patterning, including increased expression of Bmp4, Dkk1 and Alx4, and downregulation of MKP3. These data demonstrate that FGF/FGFR1 signals play indispensable roles in the early stages of limb initiation, eliciting a profound effect on the later stages of limb development, including cell survival, autopod formation and digit patterning.